in the last time, new technology generations in many industries are presented every 2-3 years. the next technology revolution is expected to be different from the previous ones because technology is present in every aspect of our society. technology processes have more and more an interdisciplinary character, therefore must be carried out systematically and if possible in a planned form. From integration of technology processes; to customer insights that drive product and brand extensions; to spotting emerging voids that competitors miss; technology-management trends are of tremendous importance for optimum business growth and profit. the main goal of this paper is to examine particular trends related to technology-management, as well as selected business indicators of the most successful technology/ict companies in the world. the research methodology was based on the extensive study of innovative activities described in the annual and related reports of the most profitable technology businesses.
Systemic Outlook in TechnologyManagement Trends of Best Technology/ICT Companies 1 Managerial relevance statement
Currently, managers are forced to act on the changes that expected technology-management trends will bring. Their role is to make sense of what matters most and when to take the right actions. The emerging trends described in this paper have become the top issues that technology managers must solve with their executive colleagues. This discussion must be based on the competitive principles − in terms of what impacts the new technology-management trends will have on business effectiveness, revenue growth, profit margins, cost structure, life-cycles, etc. How these trends will affect the organization as a whole? The implementation process requires answers to questions such as: What should TM do if technology is to be leveraged for maximum value? How these trends can facilitate technological processes and improve the quality of production and business efficiency? As the new data is applied for competitive advantage, how do companies start blending ICT and technological teams? And, who will be responsible for the implementation of these new trends? These lines of thinking can raise also some of the questions about TM skills and ICT structures that need attention.
Introduction
The history of technology is the history of more and more sophisticated technology knowledge, tools and devices, and appearance of the technology-based society in recent years. If we look at history, the evolution of Technology management (TM) can be found in the 20 th century related to the improved social standard of people. In 1911, Schumpeter proposed that technological changes could induce emergence, evolution, fusion, and disruption of industries over time. The systematic roots of TM can be traced to the post-war industrial boom especially in the U.S. But, in that time, the U.S. was in high technology competition with the Soviet Union. In Europe, the success of the Marshal plan (European Recovery Program, 1948 -1952 and toured mines, factories, and smelters and then copied the American advances at home. At the same time, several hundred American technical advisors were sent to Europe, for the same reason. (Schain and Judt, 2001) In 1950s, the Nobel Prize holder − Robert Solow was the first to develop an economic growth model that was based the new capital produced through new technology (Solow, 1957) . Before the 1960s, the main goal behind the internationalisation of technology R&D was to enter to a new market. In the 1970s, telecommunications and computer industries became leaders in managing international R&D and technology. Later, pharmaceutical, chemical and new material industries became even more science-based. (Reddy, 1997) Until the 1970s, many innovation solutions had been mostly technologydriven. The term 'strategic' was added to TM in the 1980s as a tool to offer better potential solutions for managing ambiguity, complexity and business dynamics that were caused by technology development. Along with the technology progress, increasing R&D and manufacturing cost were among the top issues of TM (Bohr, 1996) . In the 1980s, bigger corporations started to conduct a part of their strategic R&D activities in developing countries in order to exploit cost advantages and local markets (Reddy, 1997) . Since that time, TM has become a part of international managerial strategies and processes in many institutions (companies, research and financial organizations, governmental institutions, etc.) (Pelc, 2002) . Strategic TM has become a process that connects strategic objectives of a company with its technology infrastructure and socioenvironmental conditions (Sahlman and Haapasalo, 2009 ). While, detailed technology identification and implementation are the task of operative TM. Thus, managers have been forced to mix traditional strategic thinking and demands of the developing high technology society. (Sahlman, 2010 ) Decisions on technology have been based on guidelines in business strategies. Technology strategies must have been in conformity with plans of strategic business units and functional departments so as to determine technology objectives that would be realizable in every part of this organization. This strategy could have following elements: technology goals and tasks, R&D and technology portfolio, technology acquisition plan, technology budget, etc. Thus, technology planning has become a part of business and product planning and budgeting (SahlmanHaapasalo, 2009 ). Later, seeing the change towards a service and knowledge oriented economy, technology innovation has required more radical innovation also in the TM theory.
In the 1980s, the processes of more radical innovation stimulation caused the increasing importance of the TM development (Leifer et al., 2000) that meant more significant business opportunities in the long time, but required also more systematic managerial efforts. These efforts enable many companies to improve their organizational effectiveness (Farrukh et al., 2004) . Radical technology innovations have brought the changes to industrial and market structures and allowed companies to developed so-called 'global products'. For example, the invention of high-tech -neural computing as the dawn of a new era in IT in the 1980s (Guice, 1999) . IT have enormously influenced a management practice, including an integrated accounting system, design, logistics, marketing, control or sale (Roberts, 1996) . Another important determinant in the TM history has become so-called trade-offs between achievement of quick profits, through the technology imitation or transfer, and on the other side -requiring higher investment in technology R&D in a long period. Afterwards, efficient technology investment has become the basis for the success of many companies and projects. Increasingly, there have been more successful many technology specialized companies (IBM, Microsoft, Dell, Apple, later Intel, Cisco, Corning, Google, etc.) that have integrated their R&D with emerging needs of customers, more and more using venture capital, and applying new cooperative business models (JVs, holdings, alliances, clusters, etc.) . In the 1980s, TM received broad attention from both managers and academics (Drejer, 1997) .
Since the 1990s, approximately 25 of the most innovative companies in the world have had in about 3% higher the average profit margin than the first 1200 companies ranked by Standard & Poor's (Larson, 2007) . For these reasons, many companies have started to create a new business, i.e. sale/lease of technology. At the same time, there was a boom of start-up science invention and intellectual ventures, i.e. companies that were primarily focused on R&D of new technologies. The trend was in technology simplification and integration, use of artificial intelligence in TM, while technology solutions have become more complex (Rubenstein, 1994) . In the 1990s, TM techniques were already resources limited and based more on retrospective understanding of the problems, rather than integrated into planned design procedures. Later, governmental pressures towards collaborative R&D, leaner organisation of R&D, product-process integration, etc. -dominated in TM. (Hodgson and Cardew-Hall, 1998) More and more technology services were provided by companies together with more sophisticated technology innovation. At the same time, networking have become the driving process in technology industries, and replacement of technology as hardware (HW) by software (SW) and services delivered via the Internet, socalled technology dematerialisation. Technology modularity has been a necessary precondition for technology innovation, otherwise it would soon become outdated (Poole and Simon, 1997) . In that time, technology development was mainly pushed by project needs, but it appeared to be a more reactive approach not proactive in many cases (Farrukh et al., 2004) . Systematic proactive technology planning and audit, networking of divisional technology, advanced expert systems, etc., these were the trends in TM in the 1990s (Rubenstein, 1994) .
In 2012, China overtook the US as the world's biggest market for ICT. Germany and France have become the biggest ICT markets in Europe (Kaplinski, 2009) . The expansion of intelligent ICT in many areas has caused higher requirements also for TM. TM more and more supports and integrates different processes in a company, from research, product/technology development, production and technology maintenance, to marketing. All this processes should be linked to other business processes and a strategy. Classification, modeling and simulation of technological processes increasingly reduce innovation time, but also production and operating cost (Larson, 2007) . So-called traditional in-door TM is being completed by cooperative TM within open-innovation networks, or Living Labs. Integrated TM within a variety of participants and capacities and taking advantage of the higher openness of technology strategies have become the important factors of business success. TM methodologies tend to be more expert-based, while TM applications are more and more problem-oriented (Liao, 2005) . Over the time, there have been evolved 5 main methodologies of IS that help to implement TM process: decision support systems, object oriented method, computer aided system engineering, knowledge-based systems, and database applications (Kim et al., 2003) . Today, TM processes require effective identification, selection, acquisition, research, development, implementation, use and protection of technologies (elements, processes and infrastructure) necessary to achieve and sustain market positions and business performance in conformity with business objectives. ICT help TM simplify communication, planning, coordination, design, consultations, data exchange, organizational learning and memory (Archint and Batanov, 2003) . Focus of TM is especially given to the front-end of innovation (Brem and Voigt, 2009) . TM education has more 25 years. And, almost all main universities provide educational programs in TM, technology strategy/planning/foresight, technology-based entrepreneurship, technology innovation, technology transfer, etc. (Yanez et al., 2010) . However, TM is still ill-defined in terms of the accepted methodology, tools, frameworks, with little insight in practical implementation (Farrukh et al., 2004) . (Apple, 2011) . (Accenture, 2010 (Accenture, -2012a Bohr, 1996; Guice, 1999; Hodgson and Cardew-Hall, 1998; Poole and Simon, 1997; Reddy, 1997; Roberts, 1996; Rubenstein, 1994) Although, we can identify a certain decrease in above-average results in Apple in the last time.
In the Global 500 rank, among the technology companies dominates HP, followed by IBM. In this rank of the best global corporations, HP and Apple reported substantial growth compared to 2008. As part of the HP business strategy, HP commonly acquires complementary companies to divest non-core technologies or assets, enters into strategic alliances and joint ventures and makes investments to further business rise. HP has recently acquired for example: 3Com (€125mn), Palm (€124mn) and 3Par (€33mn), all from the USA (HP, 2011). More significant drops in this rank experienced Oracle and Cisco, despite the fact that Oracle is the world's largest enterprise software company and the leading provider of computer hardware products and services. Cisco is the dominant supplier of computer networking HW. Both companies have lately implemented aggressive acquisition programs to acquire supporting technology firms and thus to improve their market positions. Cisco acquired Tandberg, Norway (€8mn) and Starent Networks, USA (€36mn) (Oracle, 2011; Cisco, 2011) . Qualcomm, the American global telecommunications equipment corporation (21 000 employees) is not in the Global 500 rank even though it ranked second in the Fortune Networks and other communication equipment rank, just behind the first Cisco (71 800 employees) (Fortune, 2012) . (See Table 2 and Figure 1 ). Source: (Fortune, 2009a and JRC, 2009 and through its unique retail and online stores. Through the Apple Premium Reseller Program, third-party resellers sell the Apple platforms by providing specific product expertise, integration and support services (Apple, 2011) . HP is the top global provider of electronic products, technologies, software solutions and services to individual consumers, SMEs and large institutions, including governments, health and education organization, etc. The HP's customers are organized by the consumer and commercial customer groups: retailers, distribution partners, independent distributors, original equipment manufacturers, systems integrators, etc. The HP Enterprise Sales and Marketing organization covers most of the business and public sector customer relationships and has the primary responsibility for simplifying sales processes. (HP, 2011) IBM operates in more than 170 countries. IBM has the first position in the mainframe computers business. As it is known, IBM has radically changed its business portfolio, reducing the hardware products, while increasing its presence in higher-value markets such as services, SW and integrated solutions. As part of this business change, the company has acquired over 120 companies since 2000 (IBM, 2012b). The Cisco's products and services portfolio consists of individual and integrated offerings to connect personal and business computing devices to networks. The company provides products and services that allow customers to switch their various networks to a single multi-service data, voice, and video network, thereby enabling (Fortune, 2009b and JRC, 2009 and economies of scale. The Cisco's revenues problems have been caused by four main factors: a momentum shift to the high growth internet and networking markets; the transition from an emerging to mature company; growing competition from Alcatel-Lucent, HP and other companies, and an inability to keep up with competition in recent years (Cisco, 2011) . The U.S. chip maker − Qualcomm develops and supplies integrated circuits and system SW for use in voice and data communications, networking, application processing, multimedia functions and global positioning system products. The revenues from Samsung Electronics and HTC created more than 20% of the Qualcomm's revenues in fiscal 2011 (Qualcomm, 2011) . (See Figure 2) . Figure 3 illustrates the best technological enterprises in terms of their profits, which are Apple, Microsoft and IBM. The lowest profits reported in this rank Qualcomm and Dell. As it is known, stock markets have experienced extreme price and volume fluctuations during the Global economic crisis that have affected the stock price of many technology companies. The Apple stock price has reflected higher growth and profitability expectations. In 2011, Apple increased its profit 7.4 times, Microsoft "only" 1.6 times, and IBM 1.5 times compared to 2008. The companies with the lowest profits in this rank: Qualcomm and Dell, increased their profits 1.3 and 1.2 times compared to 2008. The more significant differences are again in the profits per employee, while at Dell and IBM − it was $33 881 and $36 690 per employee, at Apple -it was $428 808 per employee in 2011. What is 11.7 to 12.7 times higher profit per employee in favor of Apple. Microsoft and Qualcomm achieved profits approximately $257 778 and $202 830 per employee in 2011. The Microsoft profit rise has been expected after unveiling its tablet (Surface, with the new Windows 8 OS) that should better enable to compete with Apple, Samsung or HP. Making its own HW, it can be a new beginning for Microsoft, which business is based on licensing SW to other manufacturers within the "Windows ecosystem" (Reuters, 2012) . Global integration of all our major enterprise functions, from service delivery to marketing -has enabled IBM to increase its enterprise productivity savings in more than $5 bil. over the past 4 years while improving quality. A globally integrated model allows IBM to focus its capacities on client-oriented work and high growth markets. Among the key profitable factors of Qualcomm belong: higher performance, level of integration, quality, compliance with industry standards, price, time-to market, system cost, design and engineering capabilities, etc. (Qualcomm, 2011) . Qualcomm attributes its business success to the increased popularity of smartphones, higher adoption of 3G technologies and the patent portfolio that drives business revenues and profits (Telecoms, 2011) . In order to increase its profit, Dell as the top integrated technology solutions provider, will more focus on shifting its portfolio to higher-margin and recurring revenues over time, improving its core business, and maintaining a balance of liquidity, profitability, and growth. The company will support the strategy of supplying everything from HW to SW for corporate customers. Dell has recently tried to expand beyond a consumer arena dominated by mobile devices such as iPad. The shares of the company derive more than 30% of its revenues from corporate solutions, services and SW (Dell, 2012) .
Financial indicators of the most successful technology/ICT companies
In 2011, the largest expenditures on research and development (R&D) had Microsoft, Intel and IBM. Microsoft Research (MR) is one of the world's largest IT research organizations. MR closely collaborates with the best universities and research centres to advance the state-of-the-art in IT. The Microsoft R&D investment in the last years represented 13%, 14%, and 15% of revenues each year. Microsoft invests in R&D across a wide spectrum of technologies, tools, and platforms including communication and collaboration; information access and organization; entertainment; business and (Fortune, 2009a and JRC, 2009 and e-commerce; advertising; and devices (Microsoft, 2011) . Intel invests in world-class design and manufacture of integrated circuits. The company develops technology innovation, such as three-dimensional Tri-Gate and Hi-k metal gate transistor technology. As part of its R&D, the company plans to introduce a new microarchitecture for notebooks, Ultrabook systems, desktops, and Intel Xeon processors, i.e. approximately every two years. The company refers to this cycle as "tick-tock" technology development cadence. The Intel's R&D model is also based on the global organization with a teamwork approach to identifying and developing new technologies, leading standards initiatives, and influencing regulatory policies. But, the company centralizes its core cross-business group product initiatives to align and prioritize its R&D activities across the world (Intel, 2011) . IBM equally invests approximately $6 billion in R&D every year, focusing on high-growth, high-value opportunities. The intellectual property rights (IPR) income of about $1 billion per year enables the company to investment in R&D. IBM Research, the global network of researchers works with clients and IBM business units on near-term and mid-term innovations and solutions in the areas from mathematical and material sciences, through chemistry, services, to key computer science. The company has pioneering contributions in artificial intelligence, highspeed processor design, computer architecture, natural language processing, or programming languages. In 2011, the company was awarded the patent leader for the 19. consecutive year with 6 180 patents in 2011 (IBM, 2011) . In 2011, the lowest expenditures on R&D in this group had Dell and Apple. The highest share of R&D expenditures in the profit had Cisco: 89%, Qualcomm: 70%, and Intel: 65% in 2011. In 2008 , it was at Cisco: 48%, at Qualcomm: 67%, and at Intel similarly: 65%. The highest growth of this share reported Cisco. For example, Apple invested only 9% of its profits into R&D in 2011, while in 2008, it was 31% (Figure 4) . The Apple's ability to compete depends highly upon its ability to secure a continual and timely flow of its products, services and technologies to the market. The company continues to expand the range of its product offerings through R&D, IP licensing and acquisitions of third-party businesses and technology. The company holds IPR to patents and copyrights relating to its iPhone, iPad, Mac and iPod devices, peripherals, SW and services (Apple, 2011) . Google invested about 54% of its profits in R&D in 2011, while in 2008, it was 32%. The Google R&D philosophy is to launch innovative products early and often, and then to invest highly in order to make those products better. The company often discloses early stage products at test locations online or directly on Google.com (Google, 2011) . Then, it uses user feedback to decide if and how to invest further in those products. Google proprietary technology is not dependent on any single patent or copyright or groups of related patents or copyrights compared to other technology companies.
Trends in TM in most successful technology/ICT companies
New emerging technologies are oriented to overcome existing technology limits, to increase technology performance or to reduce the resources consumption (Westkämper, 2007) . The complexity, flexibility and adaptability of new technologies are pushing us to change thinking about how companies do business, how customers are served, how we conduct our work, or how we have fun. The edges between corporate and consumer technology are blurring. Therefore, it is the time to focus on technology as a key driver for growth of our society. In the business, companies must be prepared to recognize and take advantage of new opportunities and risks coming from the new technology trends like context-based services, converging profits and R&D investment, Source: (Fortune, 2009a and JRC, 2009 and (Stock and Tatikonda, 2008) . TM should keep track of planned core technology paths with expected changes and their impacts on the whole technology system. This means to systematically analyse own technology processes, but also to follow trends/risks outside a company that can have an impact on the competitive advantage (Zamora, 2010 (Apple, 2011) . Technology strategy should form the bases for measuring efficiency and effectiveness of TM, and for alignment of operational plans and programs even in SMEs.
D. Technological innovation is often a long term incremental process that requires longer-term sources of investment.
At the same time, its returns are often longer and more risky than product innovation. Excellence in timely selection and exploitation of technologies that bring the highest benefits is the key process of TM (Farrukh et al., 2004) . Therefore, technology innovation processes often require an effective investment strategy and cooperation. Among capital investment possibilities are to buy shares in R&D companies, acquisitions, mergers, or joint ventures (Spath et al., 2009) . As the example, the Qualcomm Ventures (QCV, formed in 2000) with the $500 mil. fund commitment to make strategic investment in an early-stage of high-technology ventures. QCV has funded numerous companies in the wireless sector, and set up several exclusive regional funds to spur development in key strategic markets, including the $100 mil. fund in China and the $100 mil. fund in Europe (QCV, 2011). Strategic technology partnerships and acquisitions have always played the important role also in the Microsoft innovation financing. In 2010, Microsoft finished up the integration of Yahoo! search with Bing, and these companies together powered more than 25% of all U.S. searches. In 2011, Microsoft created the well-known joint venture with Nokia aimed at building a new mobile ecosystem. Within this partnership, Nokia will primarily sell Windows-based phones. Despite the problems of Nokia, both companies work together on mobile technology development and marketing that should bring these new joint products to wider market segments and geographies across a broader range of price points (Microsoft, 2011) . With 100 million users active on Google+ and over 120 Google integrations to date (including Google Search, YouTube and Android), the Google inter-companies integrations create an important element of its technology strategy and capital investment (Google, 2011 ). An important element of the Oracle's technology strategy and product innovation efforts is to develop technology solutions in collaboration to obtain higher efficiencies and provide increased IT performance, reliability, and security to customers. These pre-integrated and optimized combinations of SW and HW products are called 'engineered systems'. Two of the important engineered systems are Oracle Exadata Database Machine and Oracle Exalogic Elastic Cloud. These have high performance, scalability and ability to be shared by multiple applications; they are well suited for IT consolidation and cloud computing (Oracle, 2011) . Despite the fact that these external technology integrations dominate in the technology industry, TM has to consider also their side effects such as: operating difficulties, dilution, and other dangerous consequences that may adversely impact on business results.
E. An important factor in success and efficiency of TM operations is an Open technology strategy, which implies creation of a functional network with other businesses, not only from the technology sector, but also with R&D, education, finance, or marketing companies. The Cisco technology strategy offers an open interoperable technology architecture that enables its customers to collaborate on the Cisco product development regardless of a device, content, location, or an interaction style. In 2011, Cisco presented several new collaborative solutions including: Cisco Quad, an enterprise social software platform; Cisco Social Miner, a social media solution for proactive customer care; Cisco Jabber, an enterprise application for presence, instant messaging, web conferencing, desktop sharing, voice and video on mobile devices, laptops and applications; Cisco WebEx for web-based collaboration with presentations, applications, documents, integrated audio and high quality video on tablets and desktops; and new desktop virtualization endpoints for thin client collaboration applications (Cisco, 2011 (Oracle, 2011) . Despite the already mentioned disadvantages, this approach helps companies avoid vendor lock-in, enables an open access to technical details and interfaces, lowers barriers to innovation, and reduces cost of technology investment.
Among the 5 key trends in technology innovation of the best technology/ICT companies belong:
A. Currently, significant support for TM can be provided by complex ICT solutions and 'clouds'. Social robots, intelligent software applications, and staff who can work remotely, all using ICT. The trends will be in the future of communication technology and advanced data sharing -from desktop and mobile applications through the cloud to telepresence. A majority of business information of companies is being situated outside their corporate databases; therefore, an unstructured content analysis and a text analysis have become imperative. Content management, technology classification and categorization are one of the most important processes in TM, because these help managers to manage important information about a technology. A knowledge management portal within TM should include tools to organize content, elements, processes, inputs, outputs, business intelligence, knowledges and capacities related to the use of a technology in a company. Thus, this portal impacts all the managerial levels in the company (Nieto et al., 2010) . In the next decade, a profession of application developers will record the largest increase of all IT professions. These are particular jobs of mobile applications developers, whose numbers will increase by almost a third to 2020. According to the U.S. Bureau of Labor Statistics, there were more than 500-thousand of SW developers in the U.S. in 2008, and in six years, this should be in 175-thousand more (BLS. GOW, 2012) . The increase in demand may be expected also in other professions − such as network and security specialists, computer game designers or web developers.
The mobile platform will have become the main communications and interaction platform by early adopting best-practice organizations and by SMEs. The capabilities afforded users of smartphones and tablet devices grow rapidly. Tablets will become virtual classrooms, and an emerging class of tools will enable companies manage almost all aspects of their business digitally. For example, the digital factory modeling in a standardised 3D system display has become a trend in many production businesses (Westkämper, 2007) . Microsoft offers Windows Small Business Server for SMEs as an affordable server solution providing networking, security, databasing, line-of-business support, and remote access, etc. This server enables to optimize technology processes and costs by using an intuitive management interface, one that presents relevant system information and matching set of tasks (Microsoft, 2012a) . Cloud computing has become a popular way to increase own IT capacities without investing in new HW, training people, or licensing new SW. Cloud computing means a subscription-based or pay-per-use service on the Internet. As the example, Oracle Cloud Services offer complex SW and HW management and maintenance for customers hosted at Oracle data center facilities, select partner data centers or physically on-site at customer facilities. Advanced Customer Services provides support, both onsite and remote, to Oracle customers (Oracle, 2011) . IBM SmartCloud™ Entry is a cloud SW offering a web-based interface. A company can monitor and manage this environment for improved efficiency and utilization of their data (IBM, 2012a) . Cloud services enable TM to simplify storage of big data; to cut off time to value for new workloads from months to a few days; to simplify administration with an intuitive interface for managing projects, users, workloads, resources, billing, or metering.
B. Another trend, which can be used to draw the future of MT, is the flood of data that are available to firms. How can TM manage the so-called 'big data'? According to IBM, every day about 15 petabytes of data is created, which is 8 times more than can be found in all libraries in the USA (Gartner, 2011) . Big data are data sets so large and complex that they become difficult to work with using on-hand database management tools. These difficulties include searching, capture, storage, sharing, analysis, or visualization. The trend to large data sets management includes searching for the additional information derivable from analyses of a smaller data set of related data, and then allowing correlations to be found, linking citations, combat piracy, etc. There is also a growing demand for people who will be able to manage the onset of both structured and unstructured data, such as photos, videos or audio recordings. Appropriate converging data architectures to structured forms of data enable TM to appropriately control them. But, as information becomes the most valuable asset for many companies, data architectures require a change and link between traditional and new databases and systems to keep the business value. New approaches to managing data provide a completely new concept of data control -the ability to turn data into new values and 'bridge technology' that will enable companies to mix old and new database forms are expected (Accenture, 2012a) . For example, the Oracle SW products enable integration within public and private clouds, including identity and access management, Service-oriented architecture and process integration, and data integration and master data management. The Oracle Fusion Middleware SW includes the following functions: application server and application grid; and business process management; SOA; business intelligence; identity and access management; data integration; content management; portals and user interaction; and development tools (Oracle, 2011) . TM is thus forced to seek resources and tools for large data management and to initiate new data architectures development to more effectively processing both structured and unstructured data. . A data sharing approach can accelerate companies toward the trend of standardized and industrialized data management. The emergence of standardized data platforms may enable TM to share its data as a new business. These data services are based on an as-needed approach as new use cases appear (Accenture, 2012b (Hempfield, 2011) . Real-time analytics may require developing 'datacentric mentality', leveraging new data platform concepts to design, to implement, and to run systems that continually improve levels of business protection. By taking a datacentric view toward security and running the equivalent of analytics-driven security, these can help companies struggle with data risks. OAS can help prioritize the risks of IT security breaches; especially, specify data, systems, and initiatives that are most important for the business (Accenture, 2012b) . As the example, Cisco security solutions span network and content security systems that are designed to enable highly secure collaboration. The products in this category include firewall, intrusion prevention, remote access, virtual private networks, unified client, web and email security and network security (Cisco, 2011) . For TM, it means more intensive collaboration with IT security teams; aligning their strategies and goals and ensuring that data security will not be a barrier to technology and business priorities. (Microsoft, 2012b) . These processes can be a very important source of information in TM within technology identification processes, for better Technology assessment or Foresight.
Conclusions
The development of TM can be characterized as a gradual process of dissemination, updating, and an integrated use of new technology and related know-how. Today, Technology management education has more 25 years. And, almost all main universities provide educational programs in TM, technology strategy/planning/Foresight, technology-based entrepreneurship, technology innovation, technology transfer, etc. (Yanez et al., 2010) . Modern TM requires effective identification, selection, acquisition, research, use and protection of technologies (elements, processes and infrastructure) necessary to achieve and sustain market positions and business performance in conformity with strategic objectives. Qualcomm and Dell. In the Global 500 rank, among the top technology companies dominates HP, followed by IBM. In this rank of the best global corporations, HP and Apple reported substantial growth compared to 2008. In 2011, the largest expenditures on R&D had Microsoft, Intel and IBM. While, the highest growth (+200%) of these expenditures reported Intel compared to 2008. And, HP reported the largest decline (−37%) in its R&D investment compared to 2008. The reason may be in the shift of investment to better protect organization against a wide range of security attacks. HP has established a global network of security analysts who look for vulnerabilities that were not publicly disclosed, in an effort to proactively reduce business risks.
In summary, there are two key differences between developed and developing countries related to the TM agenda due to the different intensity of a national R&D support system. Developed economies mainly support enforcing innovation performance, while developing countries more support managing existing technologies (Cetindamar et al., 2009) . This has an impact on trends in MT in different countries and industries. In the last two decades, the expansion of intelligent ICT in many sectors has caused higher and higher requirements for TM. Classification, simulation and modeling of technological processes from development of a technological concept, zero series, and beta-testing to commercial production increasingly reduce innovation time, but also production and operating cost. Traditional in-door TM is being completed by cooperative TM within open-innovation networks, or Living Labs. The most common trend in any sector is integrated TM within different range of participants and capacities, and taking advantage of higher openness of technology strategies, these have become the important factors of business success.
